Cytochemical analysis of oligosaccharide processing in frog photoreceptors.
Lectin cytochemistry, together with exoglycosidase enzyme digestion, has been used to characterize partially glycoconjugates of several intracellular compartments in frog photoreceptors. In order to obtain uniform access of reagents to all intracellular compartments, the experiments were performed directly on semi-thin sections of Xenopus laevis retinal tissue embedded in a hydrophilic plastic resin. In the rod, the major photoreceptor intracellular binding sites for wheat germ agglutinin (WGA) are the outer segment, the Golgi complex, and other inner segment organelles which are probably involved in the transport of glycoconjugates from the Golgi complex to the outer segment. In addition, shed outer segment tips (phagosomes) are uniformly labelled with WGA. The WGA-binding sites of the outer segment and of the presumed transport organelles are resistant to neuraminidase digestion. This is consistent with the possibility that glycoconjugates (primarily opsin) are transported from the Golgi complex to the outer segment without further oligosaccharide processing. Specific staining of rod outer segments and of phagosomes is also obtained with the N-acetylglucosamine-specific lectin, succinyl-WGA (S-WGA). Outer segments and phagosomes stain the same with WGA, S-WGA and a variety of other lectins tested suggesting that no major post-Golgi oligosaccharide processing accompanies the shedding-phagocytosis event. Concanavalin A (Con A) staining of intracellular sites in rod inner segments reveals a striking difference compared to WGA staining in that the Con A binding sites are concentrated in the photoreceptor axon and presynaptic terminal. These results, and results from previous studies, indicate that the photoreceptor may utilize different mechanisms of oligosaccharide processing from the level of a single Golgi complex to the opposite ends of this cell. Furthermore, those glycoconjugates destined for the presynaptic terminal may undergo post-Golgi processing at or near their sites of insertion into the presynaptic plasma membrane.